Circadian rhythm in gastric mucosal blood flow in fasting rat stomach.
Circadian rhythms are present in several gastric functions including acid secretion and emptying rates. We hypothesize that aggressive and defensive factors in the gastric mucosa follow similar circadian rhythms. The purpose of this study was to determine if gastric mucosal blood flow, a known defensive factor, manifests a circadian rhythm in fasting rats. Ninety-six male Sprague-Dawley rats were light-adapted in isolation chambers for 3 weeks prior to the study. Half the rats experienced light from 6:00 AM to 6:00 PM, the other half from 6:00 PM to 6:00 AM. After an 18-hr fast, 12 rats were studied at each of eight sampling times: 0100, 0400, 0700, 1000, 1300, 1600, 1900, and 2200 hr after lights on (HALO). After anesthesia and laparotomy, the stomachs were opened along the anterior surface, gently stretched with mucosal surface upmost, and trapped between two lucite rings, with blood supply intact. Mucosal blood flow (ml/min/100 g) was measured in the forestomach, corpus, and antrum with a laser Doppler flowmeter (TSI Laserflo BPM 403). Cosinor analysis showed a significant (P less than 0.01) circadian rhythm in gastric mucosal blood flow within the corpus and antrum, but not in the forestomach. Peak time for corpus blood flow was 21:45 +/- 0:56 HALO (3:45 AM). In the antrum it was 0:51 +/- 1:08 HALO (6:51 AM). These results support the hypothesis that circadian rhythms in mucosal defensive functions are an integral part of normal gastric physiology.